To evaluate left ventricular (LV) diastolic function and potential, LV filling curves for 18 patients with atrial fibrillation (Af) were constructed and their positions and appearance were evaluated quantitatively by analysis of 95% maximal filling volume points and maximal curvature alteration points. The LV filling curves of group A (Af only) lay left superiorly, while those of group B (impaired LV diastolic function) were situated right inferiorly, all bending steeply. The LV filling curves of group C (mitral stenosis) bent slightly. The lowest normal filling volume points and compensation areas were calculated to evaluate LV diastolic function and were demonstrated to be very different in groups A and B. The lowest normal filling volume points of group C were similar to those of group A, but compensation areas were smaller, indicating a lower LV diastolic potential. It is concluded that the 95% maximal filling volume point, maximal curvature alteration point, lowest normal filling volume point and compensation area are effective indices for evaluating not only LV diastolic function but also the diastolic potential. (Jpn Heart J 34: 579-590, 1993) 
SUMMARY
To evaluate left ventricular (LV) diastolic function and potential, LV filling curves for 18 patients with atrial fibrillation (Af) were constructed and their positions and appearance were evaluated quantitatively by analysis of 95% maximal filling volume points and maximal curvature alteration points. The LV filling curves of group A (Af only) lay left superiorly, while those of group B (impaired LV diastolic function) were situated right inferiorly, all bending steeply. The LV filling curves of group C (mitral stenosis) bent slightly. The lowest normal filling volume points and compensation areas were calculated to evaluate LV diastolic function and were demonstrated to be very different in groups A and B. The lowest normal filling volume points of group C were similar to those of group A, but compensation areas were smaller, indicating a lower LV diastolic potential. It is concluded that the 95% maximal filling volume point, maximal curvature alteration point, lowest normal filling volume point and compensation area are effective indices for evaluating not only LV diastolic function but also the diastolic potential. (Jpn Heart J 34: [579] [580] [581] [582] [583] [584] [585] [586] [587] [588] [589] [590] 1993) In 95% maximal filling points of LV filling curves The 95% maximal filling points of group B were situated to the right and inferiorly to those of group A. That is, in spite of a lower maximal filling volume, the 95% maximal filling points required longer preceding R-R intervals. The 95% maximal filling points of group C were intermediate in height to those in groups A and B, but required the longest preceding R-R intervals.
Maximal curvature alteration points of LV filling curves
The maximal curvature alteration points of groups A and B were situated in a first subset, those of group A lying superiorly to the left, and those of group B lying inferiorly to the right. Therefore, the placid limbs of group A were located not only superiorly, but also nearer the vertical axis than those of group B. The directions of the placid limbs of groups A and B were almost the same.
In general, the LV filling curves of group A (with normal LV diastolic function) were situated superiorly to the left, while those of group B (with impaired LV diastolic function) were situated inferiorly to the right. In spite of the absence of a self control comparison in the present study, it is reasonable to infer that when a patient with Af suffers impairment of LV diastolic function, the LV filling curve moves almost in parallel to the right and inferiorly (Fig. 5) .
The maximal curvature alteration points of group C were situated in a third subset, meaning that all segments of LV filling curves in the first subset were Fig. 6 . Diastolic potential of patients with atrial fibrillation. Although the lowest normal filling volume point (La3) of curve a3 is longer than that (Lc2) of curve c2, the compensation area of curve a3 is larger than the Lo-La3 portion of that of curve c2. points (more than 600msec) and negative compensation areas, implying impaired LV diastolic function and potential. The lowest normal filling volume points of group C were similar to those of group A, but the compensation areas were smaller. That is, despite normal LV diastolic function, the diastolic potential was less than that of patients with Af alone.
The following conclusions are drawn from this study: a) All the LV filling curves fitted well with the exponential function VLVIF=k-abx, where k, a and b are constants and x is the preceding R-R interval.
b) The 95% maximal filling volume point and maximal curvature alteration point are good indices for describing the position and appearance of the LV filling curves. The LV filling curves of patients with Af only are situated superiorly to the left, while those of patients with impaired diastolic function are situated inferiorly to the right, all bending steeply. The LV filling curves of patients with mitral stenosis are flat, and are in a third subset, transversing the LV filling curves of groups A and B.
c) The lowest normal filling volume point and compensation area are effective indices for describing the diastolic function as well as the potential. Groups A and B were shown to have very different diastolic functions and potentials. Group C had relatively good diastolic function, but a low potential.
Study limitation
In assessment of cardiac output in adults, utilization of the mitral valve orifice has been more difficult than that of the aortic site because of the marked changes in valvular cross-sectional area that occur during diastole. In spite of the great efforts that have been made to develop the methods of estimating the mean mitral cross-sectional area from the maximum area and the good correlations that have been acquired between the results determined by the Doppler technique and those by the catheter technique, the underestimation of the cardiac output by means of the Doppler technique remains a problem to be solved.
